INTRODUCTION

Document Development Process
Writing Committee Organization
The writing committee was selected to represent the 
Document Development and Approval
The writing committee developed the document, Committee revises or withdraws it.
Background and Scope
The Task Force was charged with updating previously published standards for training fellows in clinical cardiology enrolled in ACGME-accredited fellowships (1) on the basis of: 1) changes in the field since 2008; and 2) the evolving framework of competency-based medical education described by the ACGME Outcomes Project and the 6 general competencies endorsed by ACGME and ABMS. The updating effort was also convened as part of a broader effort to establish consistent training criteria across all aspects of cardiology. The background and overarching principles n Level I training, which is the basic training required to become a competent cardiovascular consultant, is required of all cardiovascular fellows and can be accomplished as part of a standard 3-year training program in cardiovascular medicine. All cardiologists should attain Level I training in ECG, ambulatory ECG, and exercise ECG testing, as these skills are fundamental to the practice of clinical cardiology. Although many of the skills and competencies for each of these procedures can be acquired within the first 12 months of training, it is expected that such skills will be further developed and refined over the 3-year training period.
n Level II training refers to the additional training in 1 or more areas that enables some cardiovascular specialists to perform or interpret specific diagnostic tests and procedures or to render more specialized care for patients and conditions. This level of training is recog- 
ELECTROCARDIOGRAPHY
ECG is the most commonly used diagnostic test in cardiology. When properly interpreted, it contributes substantially to the diagnosis and management of patients with cardiac disorders, and it is essential to diagnosing cardiac arrhythmias and acute myocardial ischemic syndromes, which account for the majority of cardiac catastrophes. ECG is appropriately used as a screening test in many circumstances.
General Standards
Three organizations-the ACC, American Heart Association (AHA), and Heart Rhythm Society-have together provided also provide a developmental roadmap for fellows as they progress through various levels of training and serve as an underpinning for the ACGME/ABIM reporting milestones.
The ACC has adopted this format for its competency and training statements, career milestones, lifelong learning, and educational programs. Additionally, it has developed tools to assist physicians in assessing, enhancing, and documenting these competencies. The trainee should also be familiar with the instrumentation necessary to acquire, process, and store ECGs in both analog and digital formats; understand the effect of acquisition rates and filter settings; and recognize electronic artifacts. In addition, they should be able to accurately measure basic ECG intervals in both analog and digital systems.
There is no Level II or III training in ECG. The interpretive skills for highly complex arrhythmia diagnosis, signal-averaged ECG interpretation, and those normal and abnormal rhythms associated with pacemaker and implantable defibrillator devices would be acquired
COCATS 4 Task Force 3 Know the basic principles of ECG and the operation/use of the instruments to acquire, display, and store ECGs (see Appendix 3).
Know the underlying cellular and ionic mechanisms in the genesis of surface ECGs and the effects of the autonomic nervous system (see Appendix 3).
Know the normal values for electrical axis and ECG intervals, durations, and voltage. I
4
Know the anatomy of the specialized conducting tissue and the spread of excitation in conduction system and myocardium.
Know re-entry, automaticity, and triggered activity mechanisms for cardiac arrhythmias. I
6
Know the types and mechanisms of aberrancy. I
7
Know capture and fusion complexes and the ECG pattern criteria for distinguishing supraventricular arrhythmias with aberrancy, accessory pathway conduction, pacing, and artifact from ventricular arrhythmias.
Know the concepts of concealed conduction and exit block and their manifestation on the ECG. I
9
Know the characteristic ECG patterns of key clinical diagnoses (see Appendix 4) . I
10
Know the ECG changes that are commonly seen in highly trained athletes and the challenges in distinguishing normal from abnormal findings. Skill to identify types and significance of intraventricular conduction delay or block (including functional or aberrant conduction abnormalities).
Skill to identify types of atrioventricular dissociation. I
6
Skill to identify first-degree, second-degree (types I, II, 2:1, and high-degree), and third-degree atrioventricular blocks.
Skill to identify the ECG patterns and localization of cardiac ischemia and infarction. I
8
Skill to identify the ECG changes of electrolyte and metabolic abnormalities and drug effects. I
9
Skill to identify nonspecific QRS and ST-T wave changes. I
10
Skill to identify atrial, atrioventricular, nodal, and ventricular arrhythmias. I
11
Skill to identify each of the specific patterns and rhythms in Appendix 4. I
12
Skill to integrate ECG findings into clinical and risk assessments and the management of patients. I
13
Skill to select and interpret ambulatory ECG recording studies. I
14
Skill to identify normal and abnormal pacemaker rhythms/functions, and when to seek consultation from an electrophysiologist for advanced interpretation. 
General Standards
The ACC and the AHA have addressed competency, training requirements, and guidelines for ambulatory ECG (8) . The following recommendations are aimed at trainees in cardiovascular training programs.
Faculty
The trainee should participate in interpretation sessions 
Facilities
Cardiovascular departments (heart stations) should have staff and space available for collecting and organizing ambulatory ECG data, preferably using digital technology.
These data should be readily accessible for faculty and fellows in a timely fashion. In addition, access to patients' Add ¼ additional months beyond the 3-year cardiovascular fellowship; ECG ¼ electrocardiography/electrocardiogram. 
Equipment
The trainee should be familiar with the various devices that are available for both continuous and intermittent recording of cardiac rhythms (11) . Trainees should understand how to place the equipment to collect cardiac monitoring data accurately.
Ancillary Support
Ancillary support should be available to administer ambulatory ECG testing and collect the appropriate data, preferably in an electronic format.
Training Components
Didactic Program
A comprehensive educational program should be pro- 
Clinical Experience
Trainees should be exposed to a wide array of ambulatory ECG monitors from a mix of patient populations, including those with complex rhythm disturbances and congenital and acquired structural heart disease.
Trainees should be responsible for analyzing and interpreting all aspects of the ambulatory ECG study.
When appropriate, the trainee should have knowledge of the patient's medical background and rationale for
testing. An experienced attending cardiologist in ambulatory ECG should oversee the trainee and be responsible for evaluating and documenting the trainee's progress and skill level. In addition, expert consultation should be sought for complex arrhythmias from faculty with advanced training in electrophysiology, if available.
Hands-On Experience
Trainees should be provided with the opportunity to learn all aspects of ambulatory ECG monitoring, including understanding available technologies, advising the patient, ordering the test, placing the monitor on or in the patient, and downloading the information. Analysis and interpretation of the data are critical to developing competency in this area. Trainees should also understand how to relay critical findings to the patients and other healthcare team members. Each of these steps should be overseen by an attending cardiologist comfortable with this testing modality.
Summary of Training Requirements
Refer to Table 1 for a list of ambulatory ECG core competencies. devices would be acquired during specialized training in electrophysiology (see COCATS 4 Task Force 11 report).
Training Requirements
EXERCISE ECG TESTING
Exercise ECG testing is among the most fundamental and widely-used tests in the evaluation of patients with cardiovascular disease. It is easy to administer, perform, and interpret and is readily available in hospital or practice settings. Initially developed to detect the presence of myocardial ischemia due to coronary artery disease, the exercise ECG is now widely recognized for its utility in 
Facilities
The laboratory should regularly perform exercise tests that involve a broad spectrum of both inpatients and outpatients with a variety of known and suspected cardiovascular disorders. Specific standards regarding the exercise testing environment are outlined by the AHA (14).
Equipment
The laboratory should contain exercise testing equipment for testing and monitoring, as well as emergency medications and equipment as outlined by the AHA (14).
Ancillary Support
The 
Clinical Experience
The trainee must become proficient in the interpretation of commonly used measurements available from the ex- 
Hands-On Experience
The training program should be structured so that the trainee is guided in the laboratory by a specially trained exercise professional until the trainee has become proficient at conducting and personally monitoring exercise tests under a variety of clinical circumstances. The trainee must be given the responsibility of initially interpreting all phases of the exercise study, as well as providing that detailed interpretation to, and reviewing it with, the attending cardiologist who is responsible and experienced in exercise testing.
Summary of Training Requirements
Development and Evaluation of Core Competencies
The training and requirements for exercise testing address the 6 general competencies promulgated by the ACGME/ABMS and endorsed by the ABIM. These competency domains are: medical knowledge, patient care and procedural skills, practice-based learning and improvement, systems-based practice, interpersonal and communication skills, and professionalism. The ACC has used this structure to define and depict the components of the core clinical competencies for cardiology. The curricular milestones for each competency and domain also provide a developmental roadmap for fellows as they progress through various levels of training and serve as an underpinning for the ACGME/ABIM reporting milestones.
The ACC has adopted this format for its competency and training statements, career milestones, lifelong learning, and educational programs. Additionally, it has developed tools to assist physicians in assessing, enhancing, and documenting these competencies. 
Training Requirements
The committee recommends that all trainees achieve Know the normal and abnormal heart rhythm and blood pressure responses to graded exercise and in recovery. I
8
Know the ECG, exercise capacity, and/or hemodynamic findings indicating a strongly-positive test or adverse prognosis.
Know the changes in the ECG that may result from exercise, hyperventilation, ischemia, hypertrophy, conduction disorders, electrolytes, and drugs.
Know the criteria and indications for stopping a test before reaching the target heart rate. I
11
Know the significance of exercise-associated arrhythmias. I
12
Know the use of exercise testing in special groups (women, asymptomatic subjects, post-myocardial infarction, or patients with recent acute coronary syndrome).
Know the use, precautions, and contraindications of exercise testing in patients with valvular and myocardial diseases. I
14
Know the effects of baseline ECG abnormalities and medications on exercise testing. I
15
Know clinical and baseline ECG findings that warrant the addition of imaging to the exercise ECG. I
16
Know the indications for the selection of pharmacologic rather than exercise testing. I
17
Know the indications for, and the sensitivity and specificity of, adding echocardiographic or nuclear perfusion imaging to stress ECG testing.
I
18
Known the indications for myocardial perfusion imaging and the appropriate selection of exercise versus pharmacologic stress testing.
Know the role of stress testing in assessment of valvular heart disease. I
20
Know the role of exercise ECG testing in the evaluation of arrhythmias. I
21
Know the role of exercise ECG testing in the evaluation of genetic cardiovascular conditions (e.g., long QT syndrome), including hypertrophic cardiomyopathy. There is no Level II or III training in exercise ECG testing.
EVALUATION OF COMPETENCY
Evaluation tools in ECG, ambulatory ECG, and exercise Communicate testing results to physicians and patients in an effective and timely manner. I EVALUATION TOOL: multisource evaluation.
Abbreviations as in Table 1 .
Balady et al. 
